We propose that a core eating network and its modulations account for much of what is currently known about the neural activity underlying a wide range of eating phenomena in humans (excluding homeostasis and related phenomena). The core eating network is closely adapted from a network that Kaye, Fudge, and Paulus (2009) proposed to explain the neurocircuitry of eating, including a ventral reward pathway and a dorsal control pathway. In a review across multiple literatures that focuses on experiments using functional Magnetic Resonance Imaging (fMRI), we first show that neural responses to food cues, such as food pictures, utilize the same core eating network as eating. Consistent with the theoretical perspective of grounded cognition, food cues activate eating simulations that produce reward predictions about a perceived food and potentially motivate its consumption. Reviewing additional literatures, we then illustrate how various factors modulate the core eating network, increasing and/or decreasing activity in subsets of its neural areas. These modulating factors include food significance (palatability, hunger), body mass index (BMI, overweight/obesity), eating disorders (anorexia nervosa, bulimia nervosa, binge eating), and various eating goals (losing weight, hedonic pleasure, healthy living). By viewing all these phenomena as modulating a core eating network, it becomes possible to understand how they are related to one another within this common theoretical framework. Finally, we discuss future directions for better establishing the core eating network, its modulations, and their implications for behavior.
Introduction
Multiple research literatures have examined the neural responses to food cues and actual eating in a variety of different eating situations and populations. So far, however, no integrated theoretical account for all these eating-related phenomena exists. The primary aim of this article is to develop a theoretical framework that integrates the major findings across these literatures. As will become clear, this theoretical framework includes a core eating network, together with modulations of this network in different eating situations and populations. Importantly, our account primarily focuses on the higher-level processing of food cues and their relations to eating, not addressing homeostasis and related processes (cf. Hege, Stingl, & Preissl, 2014) . Specifically, our theoretical framework aims to integrate the following phenomena: (1) high-level neural responses during eating, (2) neural responses to food cues in healthy individuals, (3) neural responses to food cues as palatability and hunger vary, (4) neural responses to food cues in overweight/obese individuals, (5) neural responses to food cues in individuals with eating disorders, and (6) neural responses to food cues in populations with different eatingrelated goals, such as losing weight via dieting, pursuing hedonic pleasure from eating, and eating for a healthy life.
Many previous reviews and meta-analyses have addressed research in the individual areas just described. One review established brain areas associated with actual eating (Kaye, Fudge, & Paulus, 2009) . Another review and meta-analysis established the brain areas that process food cues in healthy individuals (van der Laan, de Ridder, Viergever, & Smeets, 2011) . Other reviews have investigated the neural bases of eating disorders, including anorexia nervosa, bulimia nervosa, and binge eating (e.g., Kaye, Wagner, Fudge, & Paulus, 2010; Kaye, Wierenga, Bailer, Simmons, & Bischoff-Grethe, 2013; Kaye et al., 2009; O'Hara, Campbell, & Schmidt, 2015; Pietrini et al., 2011; Stefano et al., 2013; van 
